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4 

7^7XW^|LT^0, l»ia=3 7#7XSR«<0JB 

n, 

<0fttf*«MS» 77< AS ic^ b < , 
<A. 

2 ] nr*Jj( l <o > £0HE - F ««S 7 r -f 
^T.fcft*IBHRtt«l525nm— 1565^7?* 0, ^oSt<Of5 

IkmJ: 0 **Vi#HS*«a7 r -f A. 

Atcts^T, 1 <D&S;<D 1 07^, 



(2) £*P^¥8 - 3 2 0 4 1 9 

2 

big 2 O^a&S* SnfelSHrtcDfflrj ST?ffift-rs#S 
tt«-rj <fcteS&oT^*Ji(rG#i£K:7 z< A. 
AfC&t^T, 

SfrlE-fe^/ > Ml iteu SSf*ffioa 1 coT-#)S£>bti 
10 SUIEir^^ > hdljfift^JBSf^niSWafr^^SI* 

(11*35 7] f|*]|6^y>^- K#»»7r-1' 
T* £ MfH#&S& 77< A. 

77< ju**rr* m2<nm$ftmy'nyT-r 

C»sR3S9] »*3S8 C0f>>^;U^&- KfSS77-f 

Afc&^T, HrlES l oaiff$ya7 7i'M7;i/7 r 
• yn^T-f ^-C , »SffilB*jSEK7r'f A. 

-fAfc&t^T* striae 1 vmiJrmy'o y 7<;^<-gt 

77^W^i3WcXf77 P ^f >5= r ^^^^«<h, 

#*JS£fT^n , > „ c L T ^ i-5 HtrfSmSSS 7 r < A*; 
30 [W3RJ5 11] SIsRiS 1 0C0Sx>;yjU^:- 

7-f A£43^T. tfimmi£l>rzy'nyT^)l'&ftm¥& 

tt*riE*&B 77< a co-t >^ - 5 -f > a* 6 tn^nid 

D, ^^ai/a^tt0.5-C*0, * LTffrlHA^^^OTc 
-5 attlE*K» 7 A, 

40 a*Fr^-7'n7r-r;U^WT^=3 7^f 7Xgl«i, Cl^n 
7^f5X^iS*^IfflLT^0, S&En7#7Xffl«<0JH 

^Sr^*« » 77< /t^ir > ^ - 7<>^<5 SiTfS a 7 

«rC»«»7 r< Att*»<^/jNftSaS»l i J: 

50 hdliTtS^t^nT^O, 



* 3 

ffjElfS 1 *5±tf3S 2 0««ISH^HIL/T*3 0 , 
ifrESPf 2 <0«S«eB**tfrE* 1 <7)8ESIgB<£ (5 ft < . 

CW3R3S1 3] BJjftiSl 2<7»>^;L^- 
(C*5(^T, ifflESS 1 (OttfijeH^Ml565-*1680nnT» 

0 , a^/SfcteflESf 1 c0j£fiftHa<«l565'-168Omn 
0 A^SfrlESI 2 <7)iftfit6H^ttl480— L525am*-5, 

«o****«WrlE* i ^leffl^Ti&iffrEJfl 2 <disb<£ 

±K<h<7D|BI{r*^i!if^JS[*(6ffl^*3(riTj|ftO. 5ps/nnHem 
ct 9;*c€^ fflrlE*lfPIEH* i «)1525nin— 1565nm-C*-5 i 
^««8<Z>-55c04>fc< it) 1 ^*^TLTVi-58HrlE5t* 

n7 • 7;*-Acd4>&< it, 1 ^ei^&fetb Ztifc 
7^ 7* -A it> 1 ^(7)^*36* Stlfc/hfiS 

WE 3 7 * yU7*-A*ffi#LT*KWJC^— tt^S 

fcn7ItS<7V>ft:< it) lo^/jNfi$SP^I,€r^T^# 

EW^-SnfcnziffaJ: ^f^37Bl^ / >fj:< it) 

ffrfH^TS: < it) 1 ^©«^sn)i:3 7I8^fiS»» 
^■lLt4M*dli*D,**t ^-fe^^> hdliT« 

■aLfc±»*»dl J *D,**TS-ty^> hdlj"C«ric 

Sdl^Di^^^dlj+Dj^ftKft^a&SASnfcttfiie 
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4 

OKZy'iJ 7*-A£^ffi"f £Ci<£9&rK 

X co /I i: o tSi a ftfc 4^cq 3 7 £ W f £ y U 
7*-A£«f1-oCiJ; 0fe5«Tia*ffi. 

A <z> /h a <0 W » f c & «■ Z> Sfr E Hf ^ a s cfc 0 / J n ^ ^ it S 

SHSSBi:- scoiaa^^^y HI! ; £^r-r£$£^*^*^ 
£JE^T37 ^ c£)lC^i^rE=3 7 • 7>U 7*-A<73tfcttW^:a 

[J**]! 17] »*3S 1 4<^^TtefC*3^T, ^7XS 

^SrttWS-ti-SXgrt*, StrE^T • 7*-A<0/h^ 

£ 0 t) ± # ^ ffi{tT 5 iS^ * -5 * 7 X Sl^F- CO if 
^S^toCi^O^O, SffE^^Xlfit^jlcoiEg 
tt, KfE«SiSSXS^»'C, C<^£?tcLT#6n£:3£ft 

an^tfrE^-ffio ■ 
• ^u^^-ASzpfflrr^xs^nr • t/u^-ao 

30 li>^< it) 1 -D<D&fr$:DmL, ^LT^OllmmZtlfz 
SXS*^BtC/Ci;r|ilE^< it) 1 0(^igc£iD#fc 

■rsfc»c*rE^*< ife i ^vmmz&zm.Dfr'Diii 

E y >^< it) 1 ^<^)««fdSBSEUfcflfrE3 7 •7 , U7t 
-ACDgR#£?£2PU *fctt#!E^?a:< it> 1 ^<75«« 
tC/\ + -^-^b^^^M0, -5-<7)lfe<^— a5^^>7 t c £< i t) 
1 C5CO/N*-y 7JUtCi:oT^fp3atl^ Cicfc 0 fcsilfrE^r 

40 sn^««<7?it2SSftaii-sxatt, tnE»^an^ 

Bgifcn7-^u 7*-Ao««*f{rEao«ians« 
«tW3*[ftt»»aft*ci:, **^f4«rEJoj»sn 

{c^sLfe3 7 • 70 7 * - 2±<7)m&*mmnmznz> 
■r s xa ^ sfr E^n^ a n ^> m^t <d mm \z *s w- ^ y u 7 * 

50 -S.hiTE^S* 



5 

CBMiJj2 2] H*iHl 8<^*S^*3^T, WIS SO » 

OSfifJfC4o^r=iT • 7*U 7* -A<^£ft D tC,^fi#X 
U-7IEM, -tLTKHE^U-rtOIBItBEMSn-fctte 
n7-^U7t-AO«eoit^Ci:i;0^0, Aft 

IE^<c< tfc l oo««l;I»f5Cim, $ Sic 

#1KA8 IB ic i; t tte«*w> 6 *m * i&^rf * <a 

im&m 2 3 ] f*#is i 8 <Dumz&\,>T* «hejoi» 

[^*JI2 4] 1 4 0^Stc*3^^T, 8MB 3 7 

*i*^$-&st«e)t«riEn7 * 7*-A<aiWLsn 

<^a««fcofi^isa-es(riB^«^i3 7 • yu^^-A^ 



(4) #PJ^8 - 3 2 0 4 1 9 

6 

fc 1 ^c?:/h5^g^^^LfcM^>enfe=i7ii:SCD / > 
ffrSU ^RSS7< A'<7)^gRHSfrEM / >$nfcii7iS^ 

io afriH^jJc < 1 1> i o<7)«^an&^7iag<7)/hfiSffi» 
«iwaLfc±^««di J *Dj.s*-r^-fed/^ > hdij-eflt 

20 Hill*ftif«3 7 • 7U 7*-A£JgfigU 

^^!/-7'^bI«$nfcftSi:J;t)T^77 Fogffi 
^ 6#8**i t -5 i t ± o TUEff n 7 • y 

*-A<7)^£:< <fc 1 ^CD/JvftSffl^OiSgSW^-g; 
[1**35 2 7] W3RIB2 5<7?*ffifc43^iT, 

^t-/U7^-A^Ml, 4>&< £*> 1^<&/Jvga$ 

iSacon7 • 7*-AS»jsJtL/, i^— ^a^co^7^ 

f7X-7'j-^ML, SfTlE37 ■ y»J 7*-A* 

* Zftjyx-AZMI&1>. ZyyFX^XiDmmiZfeo 
TUtfflSnfcSBtt^^D-y h£Bfi)cU WIS =3 7 • 7"U 
7^-A^^77h^7^iftMl, Striae 5 -yK 

50 ft, ttt&#5y K<7)aa5tt/ha«r*-r-5«ns^ffi. 



(5) 



ftfflW- 8 - 3 2 0 4 1 9 



— & rc « co® * *r-r s ** * u , 

15 5£ # « ** <0 it a * M '> * i± , 

s n/t =i 7 its /hfi s as * #-r s 7 r -r * 
"chijss £ *i* 

Sfd 1 1 *Di 43 itfd 1 j *Dj cof^Scft*^»^» b *lfe!KHR 

*u 

*l, i^Bfc^DTJWlO-20^y#CO(gfflrtO#«t»iffl<7) 
/t;i/X<h LT3ten^^t00mJ/cia 2 ^x^;i/^- * 7^ 
y^X£#»<fcU it) 1 ^<0/t;U^Aii(rlE** 

(0 0 0 1 ] 

.CfiSLL^IJBfl*] #fSEtt*Hfc«3I (dispersion m 50 



anaged) (DM) £✓ >^;HE: - r -f A*3 £ 

CO 0 0 2 ] 

[0 0 0 3 ] WKH^WV^te, 4 3t : PE'&*$£ftM 

7 7 < A* te£4MR <£> ir o ifi^ T 3 *iT te7£ 
£>&^ 0 *<^#tt»±^«<73-fefo^'SIII*ifcKfi 

[0004] c u > £ jEJIE-f -5 fc#> t::i§^£ nfc 

SL2h~3 (length weighted average) ^ifntcifi 

[0 0 0 5 ] d(^*fiS^<7)P H m^f4, S4gH^«U > 

n«& s> & ^ * * . - ^;i/^»x»^ 5 

#x. * B# tcffe CO HB^-f * - 
[0 0 0 6 ] 

7<AStn-6nrt)9!0»StI>'^fA (self conta 
ined dispersion managed system) L'T^ C ttCcfc o 

T, cnbOfp1M^«»:T*o ^^mco^^ii^^nrc 

[0 0 0 7] 4 7t^^^^<^^/W- • (po 
wer penalty) d**»fi<JtcS^3*lS^, fi&WttX) 



9 

[0 0 0 8] % 

r$HJU tt^Jl/XiE^O (pulse broadening) T£> 
0, ps/noHemTiSfc^ ft£>« 

ps/nmTr^;b£ft£. 

O O 

[0009] ffiffi^FS-&tt»«a^jt0ijrs o a 

[0 0 10] Lti^L H6*3<k^7tt, ffiffi^F«-& 
7 <A«rtt, -r?a:to-6±^«:*3J:^fi»*-e3itoSnfc 30 

[0011] - r«-^iBuij r ^ n\z^» 

teZOOGHzT&^o 

[0 0 12] ^Wtti/^^A • u >^i#$ist^ 

^*as*tifc«tc^«t»**n > h n - ji/Sft* was 

7"fAtt, f COyXfA • U >;?<7)Jfc»*CRf|-£ft&te 40 
<©^^7S:^#ft»7T-f Aife Sift BltE"C«S. LfcA* 

3 ftfc^. 

[0 0 1.3] 

-f;^:^oT#^^Tbno 0 n7ffl«i*i-c% : £Ki*JT -so 
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^*<i7 7y K<7)BSr¥<fcO &*£<&tfft^b&^ 0 

T££?t::&£ft;t#&&5^^ >*uiad stress. 

[0014] c^i^iitft *%b^(?)77< acd 

<7>#«8t (ps/nmT^t>£ft3) ti, S (D ps/nm-km * 
1 km) ps/nmCDZEcO^Mte^ftfl^L^ps/ntn 

^fz&mT'mit-tZT&Zv* ps/nmTXfc<*ft£#« 
MfC^fT^ 1 X <D^^ (contribution) SSfeTifcAK, 

i i_tt±»«D i tc— S"e* a -tr ^ * > h d ! » -em 

£4SSh?W-<5. dl 1 *i-fcratig^<ISI?-"C l tt, 8td!,*Di 

[0 0 15] 4l»B7 7-fASOMH $ir^^> 
ft, IBDttdh^ft^WS^^X^ARfl-^iBLfc^Aa 
[0 0 16] d<75*«»Kfhtt*a{l:vXT-A(Ci3WS 

[0017] fi^f?^gmiH**'r-5Sja'>^T : A7! t 

****ItaS?Sft5S. «fSLOi||JS«BJ 
«^<7)i^ieHC*)fcoT»60?dd*-eD*g«fl[i:*ft 

[0 0 18] DiC0±#Stt, 4 3t^H^££l3tWt;:lWjt 
■TSfcaex^WO. 5ps/am-kmJ£l±T^'r)tt20ps/nm-kmetT 

[0 0 19] WS^±»«**»«i"S*St4— « 

[0 0 2 0] DMy>m- HWJKK^Hffltt, Si 

mTM^-rsfis&jDA/tfc^tLTsasft-So n > 

|P-C*S^«S, Cftb 3 0<Z)fi3RttLTt>£#Bte£ 



11 

-K-te, cine 3 -zxD&Zte—f&iz* SsiofiS, mt£L 

ojc-pKK^Jstis. m&S:£iz&tfrz> 4 Kern's <t^ 

s/nm-kmi O/hS^^^SS^-r^aaPficOSR^S:^* 

[0 0 2 1 ] 1 " ■ . . 

5 C t <^ J: 5 Sftoi^S SO 1 o I: J; 0 , 

[0 0 2 2] ±ai/JfcfcO<fc|II«<75:frffiTfci:, ^7 - 7> 

[0 0 2 3 ] J^— 3iittS**-rS7r< ASMtSt 
mzltiLT, — «C5X-10%^^aS{tcOlBHT+» 

*CS5, fi(rJfi^)J:^tc, 3>hn-;^n5iH 81 D 

^dli^^^Dj+dlj^fOT* 0. C(Di^ DittfllOS 

[0024] £stg3 7«s#**rr zmw 

7>U y*- l*&tt\*&t£<D)B.m&f[? b&M 
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4>U ^LTi$— &^g£#t"£*&»7 7< A*£jg/$ 
T<3cfc7 IC^U 7,t-AW6: < ha^ ± o37 

^2n&^ofc£<$7 ? U 7* -A * -fc^;X> McatJST 
[0 0 2 5] ffi<7>HJ6^J"Cti, 77<A' • 3 7 0BSrSp 

;U7 r S^PSfctt + te? <0 J; 5 fcEIIC^fi^ -e^KSS^r 
7 r n<ft5tcJ:oTWia^te>ns. Ufc*ioT, ^ 
70^ST^^^ft^^C;$i±^7 k c460i?^ L/^^ffitt* 

jK»7r<A*ic«^i»SHa«-rsc<i:-C»^, #&5&7 

[0 0 2 6] COSffcTSHSrSW** D^dh&J^DiJd 
$Hfc«r£T*. Djtt*l<75JB*f*«HC»JtSL/«:±»« 
[0 0 2 7] ^ScOJHSf*7 p n7r< ^O^^cOffiScO 

Jg4 7 1 5 6 7 9#, *H#*lFaiH3S0 8/3 2 3 7 9 
5 ^0 8/2 8 7 2 6 2^, 43 <fctf3f 0 8/378 
30 7 8 O^fCffffiKIEKStlT^*, 

[0 0 2 8] *5SWO#iftaKCi&«?a:«p'tt*#^*«F£ 
Oilfi<0JSiJT*7'n7 M^rmzfuyr^ fr&M 

ttS&SH^*7'n77<;i'*^i"£^>£< £fc 1 oco 

la«ff^^*«•^75:^7««*fl■Ts : b<DT»s• 

-f 7'c0 7 p n7 r-f JU&^rTS^r < Att-fci^ >5="y 
K • 37 • 7 7^/^Bfiint^5. **SI5»tt7;U7 
r • 7 , Q77<Jk T7i^^a(r) = n Q [l - L (r/a) 
alDha ] t^^aCTSfe^ti^T^n 77'fMSi/^, 
40 C attJSt!?*, Hott«*JBSf*. rtt^g^PK^ 

a«77<A'o7m Att^HSf*, att-bf 
n<fcO*:*'/iSfC«-5, A£^-5Jgtt(ni'- n 2 2 )2n t 2 <h 
LTSl^n^, fc£:U Qitt3 7««<a**fiSr*T 

[0 0 2 9 ] ffi<7)5U6«Ttt, a^7 , D7 71'JW, 

(rounded step index) t^o,. fia*(Bf*^^Sat 
50 1"^/:*i:}t -t^nf«ilOOi«7^>f -y 



(8) 
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S-Xf7^ >"ry ^X&1^£^T3I3St^7 p D7t 
L^HfiEW*. ^l%<£*;*Bf/r^%^£, #]0.5<£>J£a, 
[0 0 3 0 ] *5g^OteO*i«tt. *KMfC-S<75^« 

t-^zmm&y z&on^&ztiM* 

Lit (disjoint) ^ 2 <7)Kfi^fflF^t-^^o ^HILfc 
(disjoint) £.\,*omm<D--&KtzMmZ* 2OC0^H 

«dl,*Di*3J:tfdli*DjO«:»:Sitt, ^#>;£36 bnfc&S 

ie h i c to Ac ^ t ^ * je ^ s n & <s <t ^ s £ * 5 £ 8 r * 

[0 0 3 1 ] »*->7 Hi6»77</^*di:H » 

1680nmT& 0, * ITS 2 (^IBHttiW1480nni— 1535nmT 
<7X «x.«^^«3&*«J0. 5ps/nm-lcm£ 0 /h£ ^#&S&7 

£ * 7* 5- * L fc fc J: £ «fl-#<ffc tt 

[0 0 3 2] *%K^$e>tCffiOSiiSttDM#ft!&7T 

n 7 teM'> $ ftfc it^ £#T S 7* U 7 * - A/hfi * %ft 

b nfc»St&ISH \Zt>ft o T^<&£#) 6 n&ttfc 
l£L<&£J:e>tcilS2ti£<, J- SB Oct 5 
/hg $ SS^tC to Ac o T3E{fcf "5 ii-^IC tt, ^-£>/Iv6 £ SB 

[0033] itta*{t*#A"r5ffi<o*ffitt, 2y?wtc 

d:SMl^tto3 7$4fo CtlC^oT^o 50. 
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#/£L£:$£ft7'U 7*- A/lvBSfflWTtt/hS <65T 

CO 5 "5 o 

[0 0 3 4] =37 • 7 5f-ASfctt5£#^'J 7*- 
A^fiSM^'^O^CO^COfeffi^^CO 1 -DSrfflOiT 
fT^C^^T^^o ^tl6^S^«, BFffJ^tfffl*. 

x 7 f>^^ aw* s t «a»i3 £ i«§# co J: e> & - 

[0 0 3 5 ] R#ch l>t, ZI7 • 7<J 7*-AOffi#* 
JlPSRU^^*0»j»Snfcffi^i«ffl'JfC^tt'5ri7 • -f 
U 7^-A^^»^^n^^nfcgP^cr)^>xi:Jfb^oT 

[0 0 3 6] #10. IkmizO^^^M^S 

^#&^3 7/hS^gR^^#"r^Clch^fiJ-c : So 0 . M 

[0 0 3 7] Sjg^r^^tC-ra^fficO 1 ^(OSISfflT 

M / >n:@^^fi^SB^^=i7 • 7*-ASfctt 

[0 0 3 8] ±^«B««t>-fefnEJl^«'r*0-5S. 

[0 0 3 9] *5£W<Dtiti<DmM\Z* 'J>t£< £h IZXD/l^ 
h'igK7 7< AOHfS^SSfCtofcoT^lft 
t ffi #t a tift^ o fc/h* a SB^ t <7) ffl G03S## 

c^^ 0 iizEcOi:^}^ #]1. Ox 10" 3 £ O^S^BSf*^ 

[0 0 4 0] 4 ^E^iCglf 7 - fl*5:g»t 
5fc»(C*3»«:Sg»^J£tt. ^l00mJ/cm 2 ^X^JU^- 
- 7 7 y 2 X&^ls* OTLO— 20ns<75(EH^^Wt3tofco 

[0 0 4 1 ] 



(9) 

* ' > 15 

[0 0 4 2] 7 7< Aft^MSff it 5 C «!: 

tc^oT, f>x^Af*jic: 'J >^$Mtl)/:^i:S^^ 10 

CO 0 4 3] ps/nm-km-cat)aftft:±»***H 1 fcfctt 

n£#2£S&8 <£>fi£te:, iKO. Ikmi; 0±£^. S^x^f 
CO 0 4 4] 02 tC^£n£±#»^SCQ^- H* 30 

dm*>> ^;t^ - h 77-f/t \zm? z> latHS g * 

TKf&itJ^Jgr-r. Ml 0, 12, 14t3J;tfl6tt4*: 

f£&2 6-2 8K*^T^#a&snfc£#«£#T£ 

fi*«-rsftSc<o#jK»ir^/>hd^ 2 2 - 2 4 
rtO-Kn»*tt**#T*#«B-fc^^> hiS^^ti 40 
3 £<, 

[0 0 4 5] 12 icXrRijfclSSS^] 
f(lf^S**1540nni— 1565nmT*Si:-rS. v>^;U : e- K 
77^f AjWWO. 08ps/am 2 -loii^^«S:^€:^T'5 
tL&o, J6 3 0^0.5ps/an-km«-C»0, f ITJI3 

2**4ps/nin-lcin«7?«S<l:-r5o »f1*Srt^±#«tJWW 
0. 5— 4ps/nm-km<7:$eap ( qtc^:^tltf75: b7it/^ i o 
^rjg^ L/ cfc o o 

CO 0 4 6] ^JfiTSttjlftfUr^lSlSnin— I534nai^tfa» 
IttftftMH 1 8-2 0 ^Sf5, !5l«<^«-»^lS70affl7- 50 



- 3 2 0 4 1 9 
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I590nm(^if □MiSI6i 2 2- 2 4££-f£. ±IEO 
CO 0 4 7 ] ±i£^J:3tc, 1fn»*»«6v7hn 

Co 0 4 8] ^e^uw-fftCcfct), i3i:^staii3 4 

frLfc-Dft. ffllft3 4ttH4iw^£ftT^5lftSft3 8"? 

08/287262^tcBB^SftT^2>. ffl^ 3 4 tetfcRW¥S 
&M«3 4 a33£tf3 4 b<fc, ttttM36««l-<7)«« 3 4 
c*<&A,T^£. H3<75«3 5tt, fi^U 0 SfiI«3 
4 a A 0 Rfi««3 4bW< n> M=r-;u£ti 

**ftl6 3 6 S£tettiR3 4 i3?2STS»Bftt, SJ^*«: 

IS 3 4K5S;£n&2^- F»&»4Hfc**T*#«fc!&:7 
r-Y AtC&t^T, HI 2 \zm-3^fzmM&ttZ7r;£nT^Z> 

tri. ffiS£3 4' f ;J;otSt$n/:M#tt€tt^77 

CO 0 4 9] !Iffi^&7 P n7 7<;i4£ia4c£flS£3 8T 
<£> iil-aS^att-C-tl-ena 1 43 «fc aTSfo * tl 

^4 0Tgt^n^ i j^<?)j:e>^7 , n7 7i'JK:gfi$ 
itSCifC&O 7'D77i'^40^37 • U>^ 

c<o:iii, H3 <z)ift3»*it6 3 6 T^anTiri^ 

CO 0 5 0] «jg:£ffi*ffl#tcT£feAKEI3 0 3 



(10) 

MO. 5ps/nm-km£ D /h $ ^i«^*<itff f 5*JS!S!*I<75E 

[0 0 5 1 ] DM7r-f/^RIHl 8^>*;U£*" 
U >*^6OHift&MR^200GHzT«Sl20kmU > 10 
^tC;ttT£/t7 - * ^^JI/T^^tA^/^-S^TEl 5 

T4 3t ; Fil'&tCJ:Sfc<7DT*S 0 H5AC0ftl6 6 2 «W 
lOdBnKDA^/^-C:** L/TttldBfi< (T^tHI/tV £T 
ftiRKiC-ba**. lOdBmOA^A?- M6 4) <7>» 

tt#]0.6dB-C»S. 
t>, ±»«C<75*#SttttO.Sps/nm-km"T?*So b7^U 

tt, cfc OfiVUOIunCO/h*Sa^^»'&t**-rs-eo4J'fS[ 

6 £"8" <5. IRI-rsi:* 10kmco» 

[0 0 5 2] b^L, ±»*<0>:**ttffiffi|BI«tc*tL 

2t«"r. B5B(Oi»6 6H /h*S8l5^ffi<T»*Jlk 
an?****, ±#tfc£>*:*£j&n. 5ps/mn-kiirC&£ 

El 5 AfCSSnTViSfe^tra— "CS-SvXt- 30 

- • ^JUt^ ^^C, 0.6"dB^6 0.2dB£tTS"t?i*^ 
^JO. 4dB/120kjn^^^-;U7 i -YM^, WK500kmfil 

[0 0 5 3] 06 ttH 5 A*5ctCXH 5 B i^MMtCp] b 

^t)SV^-y;i/c^S^^^j2kinT ! *^^^, ¥R&<£> 40 
^tt^ttl.aps/nm-kmJBlTtcfiT'rsi:, A 7- • 

[0 0 5 4] v'Xr-ARfHiB 7Tffi^>bS$n 
C<7)«£\ »«(^*:**ttl.5ps/nin-km(CH^Sn 
tt«7 0te, attSmSld^OOGHz-CfA^^^-^lO 
dBmC0 8OC0P^Si^fl-T^>'^^A<0^'&cD/17- • ^ 

a 6 o<D^«/hfi*»»T*s<t5(cass 
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Zkm£X±.X~&Z>m'£r\Zte, £Df£wt7- • ^i-Jl^r^ 

— ^ffl^n^^v >*;u<agw*ffi*7 2 -c^k 

a! b^o^^co^-cai^fc 77< A # #i4{c*rr*ffifflflfl 

[0055] <a<7)Rtt-«stt, ±»*^flF#eKft-rs 

it ^- fits 

"T £ «fc -5 tC^T £ ^5 -5 C co C <t tt 4 Tt^zI^IM 

[0 0 5 6] IS 8 tr*^<SIJSfi»J : Xil^ 
7^-ttlOdBmT**. 200GHz<7}Jl&&Fs E 1Ki£ : ?rT3 40 
^ft>*J^ffi^5n5, ±^«0*SSttl.5ps/nm 
-km-C»0, *bT±#»<OSIkKtt2km££tt5. Hi 8 

[0 0 5 7] 7r-fA8jaS« : 3t7r< A<0««»4» 
[0 0 5 8] **^»«4:/jN*(ri»*0««Mna5a»« 

. /try - . ^-J-;^^ ^Ij^t/W- * • A 

yx-;h £r@X.£ C t,tffc^£o \Zt SCOC+^ft/f ft 
vr-y-e^^n«7i^75:^o 50:^^, 4^ 

7 -f ft 43 «k ^ W fi. T * Jfi T* S i: o -h 5t C US T? 

[0 0 5 9] BB^SnfcftWtt, (a) ffi#»C*5ttS 
n7HST^co^IE, (b) Sea** pigeon TiitSA<— 



5 
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« .CO 0-6 0] (a) S#B#trfctt£3 7fflST*<0«SIE : 

t^asnT^s. ccdj;^{clt, ssnjaTtttuTa 
¥&&M&mm#i\z*>.*7 2n2>. -e^«ft«, 4^ 

mffl&lQ— 20ns(£>'>&< <h*> 1 ^(?)/UXT^^f^ 

8nm-e»^-r Si+y^-l/-^- &lg 1 &Bl~£Bk < MM 

[0 0 6 1 ] (b) ^J-^^^-AOnTfigStf 
IEU *-A-2^y HSR** 5 : H7 • T^J 

7*-a«u >7^ y K*7^s»wsnys:»-c, mfti> 

(a) ^77S™«ffiTMf^77yU 7*-A£ 
«/£U (b) *^fLf^U7*-AS3>yjf- 

(c) zt>v U^- hStifcyj 7*-Afr;A;^#£ET 

-t^Ttseusu ^e-ut (d) 479* k* 
*» r £ iff t c i c s r y j 7 * - a * & # r s x s 

T**) . *i#^4 4 8 6 2 1 2 ft 
^. #B4#fFS4 4 8 6 2 1 2 ^-^^TK^nr^^ 0:5 
fc. J7 • 7*-Ate^ ^ v K#7*<7D*^Jf Tffl 

C0 0 6 2] H10Attii8 3O^f9^37-7'U7 
*-^8 n7 • XU 7* -AWfiSfC 

testes ns. «-tsnfe*«<73«$d*i»8 s-cssn 

8 5H »6n-53C7 7-f /tfcn7BS*il*^StifcBf 

a<o/hfi$a5^*^rsck5*rHiB$ns. =17 • 7^ 
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[ 0 0 6 3 ] n7 , *««JjDX"r-5^*§0ittXy?>y 
IT37 ■ y'J 7* -AfCiESS:«^Snfc««^jefifc 

[0 0 6 4] SI 1 0 A<DH7 • 7t-A8 '2.*<EHE 
10 (5cEP8 2 a) ZftZtthlZ. fi^rS]<7)ttj»-£r&o 
TA-^8 6',r#L,TftltB|giiSj££ftT, A-:^ 
K# ^7&^<Z)Sfcn8 7£j£oT^u/ h^77 
<^)i 8 8^37-7 , U7^-A8 2±tZ^IS$-tt 

^ KJB**r-rsffi#««-*«jat-rs, n 7 • y >j ? * - 

A • X □ 7 hCD5^ 8 5 rf'p?3i< th&S. U * - h;H? 
£>n«, K&^8 7z&tiagS«/^snfc*«fC3fe 

20 igT^T&^o l/fc^TE#^'J7*-A^SI 

[0 0 6 5] SS^n/:D7 • 7 * - ASfcttn > 
V Ur- h£n7t#^73£#7 P U 7*- AO* -A- 2" 
77F*X-h88 tt, I#7 P, J7^-A^R®M^ 
««"r5fc»{ca«<©SWfc<i;oT^A-XStl5-5o 
37 • 7* 'J 7*-AttiM5TS£j&>'=K iSatfiEXatt 

□ >y , jf- hsnft^u 7^-Atc^f bTfT?ston-5 

- h Snfcyj 7* -A 8 9 StkLT^-S. Ctl^COf 

nw-stthfefc, **tr^«co««^««jnx. x 7 f 

^^tltt^J:^:, Z<V£z) CLT?#6n/:S#7 ) U 
^tlfcH7 • 7 , U 7*- A 8 2 ti^^^y KW^t-9 2 IZA 

40 naintssnt^s. 

[0 0 6 6] ^/z, jr-rt-Vvy KJB^ffitt, ^~ 

oT§g{:(|IE$n^ 0 fi3Jx.tf, n7-7 ?l J7^-A 
8 2 tC*tLTA # -^-8 6 -5 jSSEte. 86*1.8 7 

tCj:^T*-!S$tl ^$^3 7 * 7^-A^#S^ 

<7)A-^^itSco*#triri7»«±fcfl:a"r*»^'J: o 

iS^^. »^3 7 • 7'U 7*- A®i££/£Vi3 7 •7'U7 
50 3f-A««CD±{Ci3frtS^^-y K ^IS^^itSftt, 



(12) 
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etf <^jt w tc — s £ & s ct: a tcsc s n»s • 

[ 0 0 6 7 ] [H 1 0 D^5£{*yj 7*- L>&MW2tlX 

^ts^^^o ffift-stf^E i o ccssnwst 

tt ^ b 2£ # S tifc 7 7 < A/Jvfi * SB » zj 7 ttBffS <£> it 
5B*K:, CCO^v K LT?#b*l£::7 r-f Aco^- 

[0 0 6 8 ] Ull A*3J:tfl2 1 2 tCiKSnfcilJfrM"? 
-A 9 3)&*lg»9 6. 98 (7k¥-^rctem\M.<7)) 

Si!S§ifi3 7 • ^^-A^^x^^a5Wlc^{t 

tr^JcatC, □7'^»J7t-A93IS^7yK«7^ 
OOH 9 4TSH^tl^Zt7 r M«9 5 ^IfiUTV^, 7 
7 -f A** 1 5 00- 1 600nmS XMitT -5 f> U # * ^ - 7, i L 

(CUT ■ Taf-AA<gi!B6tl5. cni:i:t)T*^ 30 

7*-A<n&£\zfe^Tm^<DmmmmT*fTtet>nz> a 
[0 0 6 9] nil Atta&sii:ao37 * yj 7*- 

A-:h 1 0 0 <Z>;7x-;Ui& 1 0 2 &5-X-Z>m$iX7 • 

^^zDm^it^^nLm^^zmmt^nfzm^v- 

XD^MlZ&^XnT • 7^J7*-l>lZltfmftim*:5-Z- 
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m&ft-DXrtsy hv->£my)z>^faizx£&fz ! <i&}- 

$106 1 0 2 £>««A- AtC43frt-5i?S L^ffi" 
[0 0 7 0] .C10Og6<]iC*f Ltttffi©?>f y^A-^s; 
7fca#f£*!3 5 6 5 3 4 Sn\zm^tlX^^h<D 

<D^o^mm^-i-m^M^7(Dmn^^m^^jzm^ 

U >i/n-j-ifiziT ' yU7*-ASR1^0 

st»;5-5. «J^^rx^-u 7^ xoo 1 o£fcte-enjBt± 

U : _7^ XCOitSSTK SrWTS U 3p>A-^&ffl^Tfc 
-C- IMX • tU7><7C07L/>f«a7 

• yj T^-Acofi^rS]fflHtc»LTS52P«^iEg 

[0 0 7 1 ] 011 A*3 J:tXH 1 2 fcStJ^fc^JfiflJ : 

7 • 7 P 'J7^-A9 3^3 7 • 7^'J7*-A<OfiS 

^^L, (HI 2) tt2mmfcg3£*ns, 3 7 ■ 7'J7^ 
-AttH 1 0 &\Z7R^riX^Z>£o\Z*-rt-9 ?y K 

SgSfT5S#7U7t-ASMt^ a 
[0 0 7 2] 3g#^'J 7sr-A^ffi# StlT«l25tf-m<0 

h <0«*d<«# $ ^) % MT^tD $tll>37 ^#^{t 

-5, dC0^Jtt*H«pff*4 7 1 5 6 7 9 -^43<fc tK*H«f 
IlFf±i®^08/323795-^, (11^08/287262-^^: «S 6^C|^|g08 
/378780^C.ilj^£nT^<5 3M 7O!)(7)T^0 , fn 
{Ci:c)T^l6AimC037ilS^v>^^^:- KfiSS* 

[0 0 7 3] ffiff^U ^^-AOitSE^WlOOmmTfeS 
Ws-&\Z\Z, (7)3 7 • y»J 7*-A43«fc^ffi#*fr"C 
tt. fiS8 5ttl280^- h;U(t&0, ^^37^^{k 

[0074] 11 3H 2^118 tCJ:oTfll»Sn5^ 
*««fCBSU&37 • 7'U7t-A 1 1 6CD3^K*f 
LTfltjS&jEl 2 0;&>S£fu S*. -\U^Al?^^gR* 
^^Sl^'x M22 Zj£%Zt.\z£^X1}\lf&0)muW 

</>5<7)ttA-;*- ■ 7x-xa^Mlj5^(7)yx7 K 

l 2 0 ttHSOJ:-5 (cA-^-c*f 
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c o o 7 5 ] »oa«»flje«L*»cr sftaoas^Bi 1 

4£iR£nT^£. y-;H«SfcaA77;H 2 8**3ft 
<7DSR#1 3 2 Sffll5lSit35ojft(Oif>*««)5:ttiia7 • 
y>J7t-Al 2 6 £fflSft"T5 £-5 KS-frS. Ay 7;l/ 

/££n?<£> 0 !H1 SOZIT - T'U7t-Al 36 (CttX 

ns„ w:n^xn7 hSMsnfcflwstne 
2#snt«^iio«« 1 4 2 t^snsi. -en a* 

[0 0 7 6] 0 16it 37'^U7t-A146 
<^£^ £0 tcTo7^CQt*- A 1 4 7 £^ 

AStmc+^&A^-CBCO, U-lf-COcfc-S&U-lf- 
1 4 8 S«iT5»tSSLt^5. 
[0 0 7 7] U-~tf- h*-A 1 5 4 (1317) <OA«7- 

.»n«j:is. c^am(C3gLfcu--y s -^ji lt«co 

7yi/-y3>f:<j:^TM^n;cI^lt^XA- 
Xt*0^O!/-ij i -t:-A^37 • 7;*-A<£)^ 
5 *y Fffi^ 1 5 3 &KilUT=iT««rtfC«jatrO'r, 

[0 0 7 8 ] H 1 8 tt«e*X U - y 1 6 2 LAc 

w-imstsn^nT -yu7t-Ai6 o<a««*Ba5{t 
n* a 

[0 0 7 9] 0 19 ^HSg^J-Cti, 37 * yj7t-A 
1 6 S*«±ao«fc'5fc*lDXl6«fClf A£tlZ>« MRS 

nt«*^i:<totaii»sns. nz-^uy^-A 

SiiXv*-:/£IBttl» 16 6 £l£frt£ a 
[0 0 8 0] &&%Z2T • 7* - A**, ffiSxt-^ 

1 7 1 &MffiLfzmwmfp (112 o) i*re»ja$n» 

^J7*-Aft«gBl 7 5 tr-^tKftSnfc 
h7^^17 6^, g#$n^^f37 • 7 P, J 7sf - A 
17 0<7}gf$^£ v t-*17 ll:i^t«4Snfc*y 
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fc«7' l J7*-AK»8il 7 5*<, □7-7 , 'J7t- 

A€riSi*S*St»f-. *n<o«^$nt»^*ttjjpj» 

««^6«n5^-pi^?i®o, -enfcj;^T/hafa« 1 

7 2 SriBJSc-rs, ¥g 1 7 5 fccfctf 1 7 6 tt, *0«W 
^h-^ 1 7 1 'Ci:^T^^$nfc^*y hV->f*I(C{£ 

U7*-AS»!!iSt5. 37 • 7^ 7*-AO>3£#tt 

10 *n<^fisfc»^fc(itiwsnfc«tt-c , s«$n, 

£\ 3S#*nT^i*(/^a««l 7 3#/h&««l 7 2 
<OBBfC{£«*»an-5J:5{C^:Sn§. Mfn7h^ 
ffift-T 5fc«^l*(0gttdi*BftttS4 7 0 4 1 5 1 

^■jcr^TK^nT^^o mx.\£* h7^^i 76H ^n 

^,^#113 7 •7 ? U7t-A178 £#lCJSjttl/T^ 
5 J: 3 twf *fc#fc:^HJ 1 7 7T^SnT^iSJ:-5fCtf 

[0 0 8 1 ] 120^37 - y'J7t-AOtti^ 
tt, h7^^ 1 7 4*3<fcCX/*fcttil6 0ft« 1 7 

20 5 tZ^U 7*-A*«ajfe««<0*^iitfi : S-&S/f W 
£ «4> £ it £ <73 "C^7i < Tit $ it 2> cfc 3 fC 7£ $ 

n^ £>. 

[0 0 8 2 ] HI 2 0 Ofe<7)«i:|S!af^jPB**«ra— 

*£nT^*H2 1 *#as*r*£:* 7 5* t 

-^17 1^3^6<h^^^ 1 7 6 £jytL£®#/8*P|*I 
Tn>7Uf- hSnfcT^U 7t-Al 8 1 ^b^SI 
37 • 7"U 7sr-A**5f#*ns, 3>V'J5 s -hSn 
fc3T • T^J 7* -A 1 8 Ut -E-^^tC^^^-fSjC^Tv 
^ffifiTS J;5fC-r«»iliO*ffl«P« : S4 4 8 6 2 1 2 
30 ^tt}:J;oTM^n^^<^^-e®^, 7 , U7 

*-a 1 8 i&m&^&i 7 5 ci^t-saawy 
hy - >jc#^^^n^ 0 x^aivtcajSSsn&xsflRD 
wt*i 8 4*7*11 y *-K^u\zmm-?z> z.t\z^ 

oT, 7^'J 7*-A^A^JK«SnS, h^^tt. ± 
gSIi§S 1 8 5 *Mj&TZ>fcft\zm 1 <Offi#aflre3l5B 

tut/hs«« i 8 6 *®j5K-r5fc»{c*n<t:t)iaf 

^&Sre?l?6*o n7'7 , U7^-A18 2(?)*Iffi^ 
SfcttvjNg»«S«js!ET'5&a6t7''J 7* - A 1 8 1 CD 

jKasnfc^jsaa (coiupse) r 

t>i::<£j3£nt#£ a 

[0 0 8 3 ] ±i£Lfc^ffico-3^^^-rn^fcseoT3 

7 • 7*U 7*-&&mfa&Jt\tft*:Ztlft'&X* M^<D 
37 • 7* 'J 7^-AC0a@<h^"-/N*-^^y KJt 

B# M R « <D ^« * n # * . 

■50 [0 0 8 4] 11 1 A£><£L<m 1 2 ^SffitCSp'^^:^ 



(14) 
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m\ : *H#HFgS4 4 8 6 2 1 2 KBBtk 2 7<D 

*oyU7*-AH (OD) tflmfZ. 3 7fig 

a*4.55inin<7)3 7 • 7^ 7* - A*»/$T£fc*!>f;:3g#£ 

77<A0t-m?^ 0 , ao#B#lf WB3S08/323795 

tt, *KM»C*Efii^i:Si02OJitCJ:oT€LHSnfcGe0 2 ; £ 

430, -£-UXII«MfC*Eft^:SiO s a5Jl75«Ge02* K-7 1 ;* 
nfcSiOa^BKJ^T&B**!.*:. m±GeQ 2 m& (37 

fii^a i i Atciaai-T^^r^n^sffitz^^-c^^ 

Sttfc* JOiRiiRttlminy X;US*T5^<y 3 A^n- 
W? • h-^<hLTflSnfc/h£V>A-:J-TS9, 
tltt*'J 7*;U^ 7WU ^^E> Kco^U 7n • 13 -7ft 

ofc* d^^^CLtllbtircnj • 7'U7^-A(:y 
Xft £*rT5 8S#*> 6 <B3»I<7> 7 7 -f A£*S# $ nfc. 

CO 0 8 5] DM77-iA* (B22) *>e><7>^#»lfi 
^ (OTDR) fl^7^^^{C/§^^te{g;T£^ 

v^-^aa^sr^r-rsJ^— ^a^sr^uT^s. jam 

<=> E# * n& 7 7 < A \£ 1 25 /i m<7) O D <k 2. Okm 45* $ * 
tlt^fc. H2 3 A£S£ftT^5cfc5K:, fi?P77 
<Attl500nmJc:*S^iTiin^1ft*S*LS:. 

[0 0 8 6] JS##*f<7)ift-C#?I$n/ta5^6l30tfin 
<OOD*3J:tX3.6km<Z)fiS{wiE#$nfcDM7 7< Att 
Bl 2 3 B {c*atlT^^J:5tclS2Snni<7)"tfn4*|S:jSfiS 

D*3cfctf4. 0km<7)4£*cffi#£ftfcDM7 r< AttH 2 

1 2 5 M in <D O D K 5fi S ft D M 7 7 -f 7 X tt 1 5 3 5 am CO if n 
#fH£S£M^f COCtH S2i77< 
AtJfcteLT. ^J35nraCOif n^«K5co^i^f>7 
"f (l25Mm7 7-r A<7)»£0 . Lfc^T, #«#fl500 
nm <h 1 5 7 0 n m <D m T IE Si t, X 1 5 3 5 n m <D ¥ JS« £ # x. -5 d £ 
jW£§^t£nt#o. h3i-7Stfi<75ra«<0«{tt>B 
SSStlfc. CttbCOlgJ^te, I500nm— 1 600nmCD$5ZHl*lcO 

co 0 87] pufffisst^-^fri, 7 7<A*oacasft 
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OliTSA, SfS£3+ri*— SHEScon 7 7 7 

-5. 

[0 0 8 8 ] (c) pJ^^7^ Kll^r^7^ -A 
iSftStt : n 7¥2Sft*S»AT-5'teO*ffi#EI 2 4 A 

tfl8 7ri*Wg'K U--If-JDX, l7f>^?i:J;oT 

^hfiSSS^i 9 0Sf LT^^, n7^i^l8 8<oa 

8 7 £5£#LTi$— 7£^« 19 3 ^fn7/1'A' 1 9 
2<htl>Cif:^oT, S#7'U7^-A^gI^^ 
7 7<AC037 1 9 4(;aS^ft$EA^, H10A*3 
cfcJCXEl 1 0 B\zmLTm*ALfz£v\Z. m»MU<D*M 

H2 4 BfC^£tlT^£cfc^fC, 77-TA19 2 

*n*:37]tso/^*$aJ^M l $^■^-c^3o, 77<a 

S «*H4BW b fc±3Mft|*d I j *Dj Sort's ir 

[0 0 8 9] 0 2 5 fC^SnfcHMWTtt, lftfft2 
0 1 \Z—m\B.m<Z> & 5 y HH 2 0 3 C^otai^tlf: 
— ^!SS^n7 2 0 2 SafllLT^*. 3 71tStt3fS 
<0-tf □ ^ffiS S ^TT -5 7 7 -f Affi» o <D \Z+ft 

■e^^> 0 ^77 M7^^X'J-7 f 2 0 5^S#M2 

o i fc*n<©*Sfc»ofc«MWffi«-cH[*snT, d 

M 7 7 < /^35<5E<* * nt#^^IE s nfcs##w ^^^r 

B2 4Bp*SnT^-5<k5C, Cc^J: ^ (c LTff 
<&nfc3t7 7-f Att— ^(^^aSr^TL, /»on711ii 
40 7, U 2 0 3 <Dmm^\Z^TmtT^>X$>^o. 7s 
U -y(CJ;oT^H$n7tSW^^^^S#onfe7 

$^iSgc0zi7^^Ta-e*5^o DM77-f/Wl 

[0 0 9 0] 026 <£>77 ^(C <tn«, /hSffl^ 210, 

T^57^2 1 2 *^r"TSJB«BWA«tt*L*:^7y K^f 
77 • ^U-^ftSlfcqSfllSnS, 7U-72 0 9t4 
50 n«tt^)*f7X^i-7 r S:aniT'5^«-5^i^H«ttO 
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y H«2 1 5«*mct#ffSL0U7 • yj?*- 

« n t si s wr % yt y t < n £ & s n * . 

(0 0 9 1 ] 12 S *3cfcCXBI 2 6C0^ffiti, g#MC0 

7 • yj 7*-A»i6XS*#«-r5. *H4*ffF*4 7 

1 5 6 7 9, *a#f^Fii^^08/323795-^, £508/237262 

37-yU7t-A^f-A I J>^ (tapering) Sfcte: 

SMT5*att3 7 • yj 7*-Afs\Mi&WlZttTZ> 
CO 0 9 2] H2 5&£tfEI2 6 <Z?*ffitt, #SWW£ 

[0093] 127-2 9«3 7««2 1 9i^77 K 

2 2 0 • 7 P U7t-A2 1 8 £5kLTV> 

WB'J, U-lf-aX^Kcfc^T^L) 7^-A2 1 8 

oaii:att©^ □ *y h 2 2 i ^jgjssns. zi^m 
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